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(57) ABSTRACT

An optical fiber connector includes a connector body and an
actuating device. The connector body 1s adapted to connect
with an adapter, and includes a main body portion having a
tubular section, a resilient retaining arm portion extending,
inclinedly from the main body portion, and a pressing plate
portion extending inclinedly from the main body portion. The
actuating device includes a handle unit and two flexible rods
extending from the handle unit and through the tubular sec-
tion 1in the main body portion to connect with a free end of the
pressing plate portion. The handle unit can be pulled to move
the free end of the pressing plate portion to press a free end of
the resilient retaining arm portion, thereby allowing for
removal of the connector body from the adapter.

8 Claims, 15 Drawing Sheets
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1
OPTICAL FIBER CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Tatwanese Application
No. 103201569, filed on Jan. 24, 2014.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an optical fiber connector, and
more particularly to an actuating device for an optical fiber
connector.

2. Description of the Related Art

Referring to FIG. 1, a conventional optical fiber connector
disclosed 1in Taiwanese Utility Model Patent Publication No.
M387259 1s a lucent connector (LC), and includes a front
housing 11, a rear housing 12 snap fitted into the front hous-
ing 11, a core tube 13 disposed in the front and rear housings
11, 12, an extension tube 14 having a front end portion
sleeved on the core tube 13, a spring 15 sleeved on the core
tube 13 and the extension tube 14, and an end sleeve 16
sleeved on the extension tube 14.

The front housing 11 includes a shell 111, two engaging
holes 112 (only one 1s shown) formed respectively i two
opposite sides of the shell 111, an inclined resilient retaining
arm portion 113, two engaging blocks 114 extending respec-
tively from two opposite sides of the pressing plate portion
113, and a guide slot 115 formed 1n the shell 111.

The rear housing 12 includes a base 121, a connecting,
portion 122 extending from the base 121 into the front hous-
ing 11, two engaging protrusions 123 (only one 1s shown)
engaged respectively into the engaging holes 112 in the front
housing 11, and a sliding rib 124 extending from the connect-
ing portion 122 into the guide slot 1135 1n the front housing 11.

The core tube 13 has two opposite ends disposed respec-
tively within the front and rear housings 11, 12, and includes
a middle tube portion 131, a first insert needle 132 extending
from one end of the middle tube portion 131, and a second
insert needle 133 extending from the other end of the middle
tube portion 131.

In use, the core tube 12 1s inserted 1nto the front housing 11
such that the sliding rib 124 moves in the guide slot 115, until
a portion of the first insert needle 132 extends outwardly from
the front housing 11. Subsequently, an optical fiber signal
cable (not shown) 1s mserted 1nto the core tube 131. Finally,
the engaging protrusions 123 of the rear housing 12 are
engaged respectively into the engaging holes 112 1n the front
housing 11. At this time, when the resilient retaining arm
portion 113 1s pressed to contact the shell 11, the front hous-
ing 11 can be mserted 1nto an adapter (not shown), thereby
allowing for transmission of a signal therethrough.

However, since the front housing 11 1s connected between
the adapter and the rear housing 12, and since only an upper
portion of the resilient retaining arm portion 113 1s exposed
for manual operation, a region for the resilient retaining arm
portion 113 to be pressed 1s limited. As such, 1t 1s difficult to
perform an assembly and disassembly of the optical fiber
connector and the adapter 1n a narrow space, thereby resulting
in inconvenience during operation.

SUMMARY OF THE INVENTION

The object of this mvention 1s to provide an optical fiber
connector with an actuating device that 1s configured to allow
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2

the optical fiber connector to be removed easily and quickly
from an adapter in a narrow space.

According to this mvention, an optical fiber connector
includes a connector body and an actuating device. The con-
nector body i1s adapted to connect with an adapter, and
includes a main body portion having a tubular section, a
resilient retaining arm portion extending inclinedly from the
main body portion, and a pressing plate portion extending
inclinedly from the main body portion. The actuating device
includes a handle unit and two flexible rods extending from
the handle unit and through the tubular section in the main
body portion to connect with a free end of the pressing plate
portion. The handle unit can be pulled to move the free end of
the pressing plate portion to press a iree end of the resilient
retaining arm portion, thereby allowing for removal of the
connector body from the adapter.

As such, the optical fiber connector can be removed easily
and quickly from the adapter by applying a pulling force to
the handle unit.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of this invention
will become apparent 1n the following detailed description of
the preferred embodiments of this invention, with reference to
the accompanying drawings, in which:

FIG. 1 1s an exploded perspective view of a conventional
optical fiber connector disclosed in Tatwanese Utility Model
Patent Publication No. 387259;

FIG. 2 15 a partly exploded perspective view of the first
preferred embodiment of an optical fiber connector according,
to this invention;

FIG. 3 1s a perspective view of a socket member of the first
preferred embodiment;

FIG. 4 1s an assembled perspective view of the first pre-
ferred embodiment;

FIG. 5 1s a partly sectional view of the first preferred
embodiment;

FIG. 6 15 a partly exploded perspective view of the second
preferred embodiment of an optical fiber connector according,
to this invention;

FIG. 7 1s an assembled perspective view of the second
preferred embodiment;

FIG. 8 1s a partly sectional view of the second preferred
embodiment;

FIG. 9 15 a partly exploded perspective view of a modified
connector body;

FIG. 10 1s a perspective view of a socket member of the
modified connector body;

FIG. 11 1s a perspective view of the third preferred embodi-
ment ol an optical fiber connector according to this invention,
including the modified connector body and the actuating
device of the first preferred embodiment;

FIG. 12 1s a partly sectional view of the third preferred
embodiment;

FIG. 13 1s a partly exploded perspective view of the fourth
preferred embodiment of an optical fiber connector according,
to this mvention, mncluding the modified connector body and

the actuating device of the second preferred embodiment;
FIG. 14 1s an assembled perspective view of the fourth
preferred embodiment; and
FIG. 15 15 a perspective view of a socket member of the
fifth preferred embodiment of an optical fiber connector
according to this mvention.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

(L]
=T

ERRED

Betore the present invention 1s described 1n greater detail in
connection with the preferred embodiments, 1t should be
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noted that similar elements and structures are designated by
like reference numerals throughout the entire disclosure.

Referring to FIG. 2, the first preferred embodiment of an
optical fiber connector according to this invention 1s a lucent
connector (LC), and includes an actuating device 2 and a
connector body 3. The actuating device 2 includes a handle
unit 21, two spaced-apart tlexible rods 22 extending from the
handle unit 21 1n a direction, and two coupling units 23
disposed respectively on free ends of the flexible rods 22.
Each flexible rod 22 has a first rod section 221 extending from
the handle unit 21, and a second rod section 222 extending,
from an end of the first rod section 221 distal from the handle
unit 21 and having a diameter smaller than that of the first rod
section 221. Each coupling unit 23 1s disposed at a free end of
the corresponding second rod section 222 (i.e., the free end of
the corresponding flexible rod 22).

With further reference to FIGS. 3 and 5, the connecter body
3 includes a plug member 31 having a plug body 310, and a
socket member 32 connected removably to the plug body 310
of the plug member 31. Each of two opposite sides of the plug
member 31 1s formed with an engaging hole 311. A resilient
retaining arm portion 312 extends inclinedly from a top sur-
tace of the plug body 310. The socket member 32 includes a
tubular socket body 321 cooperating with the plug body 310
to constitute a main body portion of the connector body 3, and
a pressing plate portion 322 extending inclinedly from the
socket body 321. The socket body 321 includes a first inlet
end 3211, a second 1nlet end 3212, a top wall 323, two side
walls 324 extending respectively and downwardly from two
opposite sides of the top wall 323, abottom wall 325 disposed
under the top wall 323 and having two opposite sides con-
nected respectively to the side walls 324 to define a plug
receiving space 326 for permitting insertion of the plug mem-
ber 31, two slots 3261 extending through a bottom surface of
the top wall 323 (1.e., extending {rom the first inlet end 3211
to the second inlet end 3212), and two notches 327 that are
disposed at the second inlet end 3212 and under a free end of
the pressing plate portion 322, that are opened upwardly, and
that are 1n spatial communication with the slots 3261, respec-
tively. Two engaging protrusions 3241 extend respectively
from inner side surfaces of the side walls 324 of the socket
body 321, and are adjacent to the first inlet end 3211. The free
end of the pressing plate portion 322 has two holes 328
aligned vertically with the notches 327, respectively. Each
hole 328 has a wide hole section 3281 and a narrow hole
section 3282 connected to the wide hole section 3281 and
narrower than the wide hole section 327. Each wide hole
section 3281 1s sized to allow for movement of the corre-
sponding coupling unit 23 therethrough. Each narrow hole
section 3282 1s sized to prevent movement of the correspond-
ing coupling unit 23 therethrough.

With particular reference to FIGS. 3, 4, and 5, an end of the
plug member 31 1s mserted into the plug recerving space 326
via the second inlet end 3212 such that the engaging protru-
sions 3241 are engaged respectively into the engaging holes
311 so as to prevent relative movement between the plug
member 31 and the socket member 32. During assembly of
the actuating device 2 and the connector body 3, the flexible
rods 32 are inserted through the slots 3261 1n the socket
member 32, the notches 327, and the wide hole sections 3281
of the holes 328, such that the second rod sections 222 are
bent from the first rod sections 221 toward the free end of the
pressing plate portion 322. Subsequently, the flexible rods 22
are moved from the wide hole sections 3281 into the narrow
hole sections 3282, so that the coupling units 23 are disposed
above and on the free end of the pressing plate portion 322.
Hence, as best shown in FIG. 5, the first rod sections 221 of
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4

the flexible rods 22 extend into the slots 3261, and the second
rod sections 222 of flexible rods 22 extend outwardly from the
slots 3261 through the notches 327 and nto the holes 328 1n
the free end of the pressing plate portion 322, so that the
flexible rods 22 are L-shaped. In this embodiment, each cou-
pling unit 23 1s configured as an abutment plate, and 1s con-
nected fixedly to an end of the second rod section 222 of the
corresponding flexible rod 22 distal from the first rod section
221 of the corresponding flexible rod 22.

With particular reference to FIGS. 4 and 5, 1n use, the plug
member 31 1s mserted into an adapter 5, and a coupler 4
connected to an optical fiber transmaission cable (not shown)
1s 1inserted into the socket member 32 via the first inlet end
3211. Since connections among the plug member 31, the
adapter 5, the coupler 4, the optical fiber transmission cable,
and the socket member 32 are known 1n the art, further
description thereot 1s omuitted.

When 1t 1s desired to remove the plug member 31 from the
adapter 3, 1t 1s only necessary to pull the handle unit 21 away
from the plug member 31. Upon application of a pulling force
to move the handle unit 21 away from the plug member 31, the
free end of the pressing plate portion 322 1s pressed down-
wardly by the coupling units 23 (i.e., pulled by the flexible
rods 22) to contact and push the free end of the resilient
retaining arm portion 312 toward the plug body 310, thereby
allowing for manual removal of the plug member 31 from the
adapter 5.

FIGS. 6, 7, and 8 show the second preferred embodiment of
an optical fiber connector according to this invention, which
differs from the first preferred embodiment 1n that, the actu-
ating device 2 further includes a push unit 24 connected
between the first rod sections 221 of the flexible rods 22, and
the connector body 3 further includes a stop member 3262
fixed 1n the first inlet end 3211 of the socket body 321. The
push unit 2 1s located between the stop member 3262 and the
handle unit 21, and abuts against the stop member 3262. Since
the push unit 24 1s in contact with the stop member 3262,
during assembly and when a pushing force i1s applied to the
handle unit 21 to move the connector body 3 toward the
adapter 5, the push unit 24 pushes the stop member 3262 to
facilitate quick and easy assembly of the connector body 3 to
the adapter 5. A process for removing the connector body 3
from the adapter 5 1s the same as that of the first preferred
embodiment.

FIGS. 9,10, 11, and 12 show the third preferred embodi-
ment ol an optical fiber connector according to this invention,
which 1s similar 1n construction to the first preferred embodi-
ment. Unlike the first preferred embodiment, the connector
body 3 includes two plug members 31 each having a structure
the same as that of the plug member 31 of the first preferred
embodiment, and a socket member 32 connected removably
to the two plug members 31. In this embodiment, the free end
of the pressing plate portion 322 1s sized to allow for contact
with the resilient retaining arms 312 of the two plug members
31.

FIGS. 13 and 14 show the fourth preferred embodiment of
an optical fiber connector according to this invention, which
includes the actuating device 2 of the second preferred
embodiment and the connector body 3 of the third preferred
embodiment.

Referring to FIG. 15, the socket body 321 of the socket
member 32 of each of the third and fourth preferred embodi-
ments can be modified to imnclude a top wall 323, two side
walls 324 extending respectively and downwardly from two
opposite sides of the top wall 323, a bottom wall 325 spaced
apart from the side walls 324, and a spacer wall 329 extending
downwardly from a middle portion of the top wall 323 to
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define two plug receiving spaces 326 each disposed among
the spacer wall 329, the top wall 323, the bottom wall 325, and
the corresponding side wall 324. Since the bottom wall 32 1s
spaced apart from the side walls 324, the two plug members
31 can be removed quickly and easily from the socket mem- 5
ber 32. It should be noted that, the material of the socket body
321 of this embodiment can be saved.

In view of the above, when the handle unit 21 1s pulled,
removal of the connector body 3 from the adapter 5 1s
allowed. Since there 1s no need to operate directly the resilient 10
retaining arm portion 312 with a hand, the connector body 3
can be removed quickly and easily from the adapter 5. Thus,
the object of this invention 1s achieved.

With this invention thus explained, it 1s apparent that
numerous modifications and variations can be made without 15
departing from the scope and spirit of this mvention. It 1s
therefore intended that this mnvention be limited only as 1ndi-
cated by the appended claims.

What 1s claimed 1s: 50

1. An optical fiber connector comprising;

a connector body adapted to connect with an adapter and
including a main body portion having a tubular section,
at least one resilient retaiming arm portion extending
inclinedly from and disposed above said main body
portion and having a free end, and a pressing plate por-
tion extending inclinedly from and disposed above said
main body portion and having a free end positioned such
that said free end of said resilient retaining arm portion
i1s located between said main body portion and said free
end of said pressing plate portion; and

an actuating device including

a handle unut,
two spaced-apart flexible rods extending from said
handle unit 1n a direction and through said tubular -
section 1n said main body portion, each of said flexible
rods having a free end, and
two coupling units disposed respectively on said free
ends of said flexible rods for connecting said free
ends ot said tlexible rods removably to said freeend
of said pressing plate portion of said connector
body such that, said handle unit 1s movable away
from said connector body so that said free end of
said pressing plate portion of said connector body
1s pulled toward said main body portion of said
connector body by said flexible rods to contact and
push said free end of the resilient retaining arm
portion toward said main body portion, thereby
allowing said connector body to be removed manu-
ally from the adapter. 50
2. The optical fiber connector as claimed 1n claim 1,
wherein each of said flexible rods further has a first rod
section extending from said handle unit, and a second rod
section extending from an end of said first rod section distal
from said handle unit and having a free end constituting said
free end of a corresponding one of said flexible rod, and a
diameter smaller than that of said first rod section so as to

6

permit said second rod section to be bent from said first rod
section toward said free end of said pressing plate portion of
said connector body.

3. The optical fiber connector as claimed in claim 2,
wherein said connector body further includes at least one plug
member having a plug body, and a socket member having a
tubular socket body that 1s connected removably to said plug
body of said plug member and that constitutes said tubular
section of said connector body, said plug body of said plug
member being inserted removably into said socket body of
said socket member, said resilient retaining arm portion
extending from said plug body, said pressing plate portion
extending from said socket body.

4. The optical fiber connector as claimed in claim 3,
wherein said socket body of said socket member 1includes a
top wall, two side walls extending respectively and down-
wardly from two opposite sides of said top wall, a bottom wall
disposed under said top wall and having two opposite sides
connected respectively to said side walls, two slots extending
through a bottom surface of said top wall, and two notches
that are disposed at an end of said socket body and under said
holes 1n said free end of said pressing plate portion, that are
opened upwardly, and that are 1n spatial commumnication with
said slots, respectively, said first rod sections of said flexible
rods extending respectively into said slots, said second rod
sections of flexible rods extending outwardly from said slots
through said notches and into said holes 1n said free end of
said pressing plate portion.

5. The optical fiber connector as claimed 1n claim 3,
wherein said connector body further includes two said plug
members.

6. The optical fiber connector as claimed 1 claim 2,
wherein said connector body further includes a stop member
fixed 1n said main body portion, and said actuating device
turther includes a push unit connected between said first rod
sections of said flexible rods, located between said stop mem-
ber and said handle unit, and abutting against said stop mem-
ber.

7. The optical fiber connector as claimed in claim 2,
wherein said free end of said pressing plate portion of said
connector body has two holes permitting said flexible rods to
extend respectively therethrough, each of said coupling units
being configured as an abutment plate that 1s disposed above
and on said free end of said pressing plate portion.

8. The optical fiber connector as claimed 1n claim 1,
wherein each of said holes has a wide hole section sized to
allow for movement of a corresponding one of said coupling
units therethrough, and a narrow hole section that 1s con-
nected to the wide hole section, that 1s narrower than said
wide hole section, and that 1s sized to prevent movement of
the corresponding one of said coupling units therethrough,
said second rod sections of said flexible rods extending
respectively through said narrow hole sections of said holes
and being movable 1nto said wide hole sections so as to allow
for removal of said flexible rods from said free end of said
pressing plate portion.
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